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INTRODUCTION
Peripheral neuropathy is one of the rare complications of
lymphoma. The most common causes of lymphoma-related
neuropathy are local infiltration of lymphoma and proliferation
of the lymphoma inside of peripheral nerve tissue (1). Other
causes of lymphoma-related neuropathy are loss of dorsal root
ganglion cells, (2) the neurotoxic effects of drugs such as vin-
cristine, (3) and viral infections such as HIV (4). However, para-
neoplastic syndrome is a rare cause of lymphoma-related neuro-
pathy (3). We report a case of peripheral sensory loss, which
may be due to a lymphoma-induced paraneoplastic syndrome.
CASE REPORT
The thirty-four year old male was presented to the hospi-
tal with tingling or burning sensations in both hands and feet
that began 20 months ago. The symptom first started from
his feet. Recently, the burning had progressed to his hands.
There was no past history of alcoholism or any long-term me-
dication use.
On neurological examination, all the cranial nerve functions,
including pupillary light reflexes, were normal. Motor strength
of the upper and lower limbs was grade V by the NMC clas-
sification. Both hands and feet had severe loss of vibration and
position sensation compared to the chin and slight loss of pain
and thermal sensation compared to the face.
Deep tendon reflexes of bilateral upper and lower limbs were
reduced and there was no Babinski sign. Tinnel’ s sign was
negative in bilateral wrists and ankles. There was no abnormal
sweating in the face and trunk, and changing body position
did not affect blood pressure significantly.
On admission, there were two palpable masses found in the
left inguinal area, but the patient could not clarify when they
first appeared. The masses were measured 2 cm and 4 cm in
diameter, and were partially movable and non-tender. Just
after the admission, his blood laboratory values were: WBC
22,500/ L, RBC 5.27×106/ L, hemoglobin 15.8 g/dL and
platelets 329,000/ L. His WBC differential counts were: seg-
mented neutrophils 84% and lymphocytes 12%. Electrolytes
and liver function tests were normal. Hemoglobin A1c was
5.7%, and CRP was increased to 2.13 mg/dL. In his cerebro-
spinal fluid (CSF), WBC count was 6/mL, and 92% of them
were lymphocytes. CSF protein was 42.3 g/dL and glucose was
53 mg/mL. CSF cytology was negative for malignant cells.
Other tests, specifically cryoglobulins, antinuclear antibody,
and anti- Sm antibody, anti-SS-A, anti-SS-B antibody, and
ANCA were all negative. In addition, antibodies to HIV were
negative by ELISA. Several tests to rule out other acquired
polyneuropathies were performed and all results were normal:
TSH 4.7  U/mL, free T4 0.87 ng/dL, vitamin B12 311 pg/mL,
folate 1.1 ng/mL.
Bone marrow biopsy was negative for neoplastic lymphoid
cell infiltration. No monoclonal immunoglobulins were found
on immunofixation electrophoresis of serum and urine. Indi-
rect immunofluorescent stain of triple tissue slides (stomach,
cerebellum, kidney) showed no known paraneoplastic antibod-
ies, including anti-Hu, anti-Ri, anti-Yo, and antiamphiphysin
antibodies.
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A Case of Hodgkin's Lymphoma Associated with Sensory Neuropathy
Peripheral neuropathies occur in lymphoma patients. Causes of neuropathy include
chemotherapy, opportunistic infections, and the lymphoma itself. We report a patient
with lymphoma whose chief complaint was a sensory loss in the hands and feet.
Electrophysiologic studies and sural nerve biopsy showed sensory polyneuropathies.
We hypothesize that this neuropathy is associated with lymphoma-related ganglio-
nopathy, and among the possible causes, we suspect that a systemic cause such as
a paraneoplastic syndrome is the most likely pathogenic etiology. However, further
follow-up will be necessary to see whether sensory symptoms change with lymphoma
treatment.
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Electrophysiological studies showed that the action poten-
tials of sensory nerve in all limbs were not detectable but the
parameters for motor nerves, including F-waves, were with-
in normal limits (Table 1). On plain chest radiograph and
chest CT scan, there were no pathological findings suggesting
metastases. However, on abdominal CT scan, multiple lym-
phadenopathy was found in the left inguinal canal, para-aor-
tic space, and pelvic cavity.
After the admission, biopsies of the left inguinal mass and
the left sural nerve were performed. Grossly, the inguinal mass
measured 8.5 cm in its greatest dimension, and it was well-
encapsulated, grayish tan, and solid with fresh fish appearance.
Microscopically, the mass exhibited diffuse effacement of lymph
node architecture and multiple granulomas (Fig. 1). Many large
atypical mononuclear or binuclear cells, including Reed-Stern-
berg cells, were scattered among many mature lymphocytes,
DL (R/L), msec Amp (R/L), mV NCV (R/L), m/s F-wave (R/L), msec
Motor
Median N. W 3.5/3.5 16.13/12.21 27.9/28.2
E 14.51/11.23 55/52
A 15.21/11.46 54/79




Peroneal N. Ank 5.7/4.7 1.556/8.178 54.1/48.6
F 1.788/6.706 41/44
Tibial N. Ank 4.0/4.3 22.58/18.07 51.7/49.5
P 13.23/12.66 43/41
Sensory
Median N. F-W NP
Ulnar N. F-W NP
Sup. peroneal N. NP
Sural N. NP
N, nerve; sup, superficial; DL, distal latency; Amp, amplitude; NCV, nerve conduction velocity; R, right; L, left; W, wrist; E, elbow; A, axillary; BE, below
elbow; AE, above elbow; Ank, ankle; F, fibular; P, popliteal; F-W, finger to wrist; NP, no potential.
Table 1. Nerve conduction study. There are no producible potentials of the sensory nerves. However, the parameters of the motor
nerves are nearly normal
Fig. 2. Lymph node biopsy (H&E stain, ×200). Reed-Sternberg
cells (solid arrow) are scattered among a background of many
mature lympocytes. Arrow inside inset shows mitosis. 
Fig. 1. Lymph node biopsy (H&E stain, ×20). Microscopically, the
mass exhibits diffuse effacement of lymph node architecture and
granulomas. Inset is the enlarged picture (×200) of the area indi-
cated by arrow.132 B.C. Oh, Y.-M. Lim, Y.M. Kwon, et al.
rare eosinophils, and plasma cells (Fig. 2). By immunohisto-
chemical staining, the large atypical cells were tested positive
for CD15 and CD30, and the diagnosis of Hodgkin’ s disease
lymphocyte rich (classical) type, was made from the inguinal
mass (5).
The sural nerve biopsy showed several myelin digestion
chambers, suggesting axonal degeneration on modified Gomori
stain (Fig. 3). There was no evidence of vasculitis or inflam-
matory neuropathy. There was no neoplastic lymphoid cell
infiltration of the sural nerve. On electron microscopy, the sural
nerve showed the loss of small and large myelinated fibers with
axonal sprouting and myelin ovoids, suggesting an axonal
neuropathy (Fig. 4).
Patient was diagnosed with stage IIB Hodgkin’ s lymphoma
and discharged after one cycle of chemotherapy with adriamycin
and bleomycin.
DISCUSSION
This patient had clinical symptoms suggestive of a sensory
polyneuropathy, and electrophysiological and pathological
studies confirming this diagnosis. We sought for the mech-
anisms that could link lymphoma to peripheral neuropathy
in this case because we could find no other obvious cause for
the sensory loss of the patient.
The incidence of peripheral neuropathy is approximately 1-
2% in patients with lymphoma (6). However, Walsh et al. re-
ported that 35% of lymphoma patients have electrophysiolog-
ical evidence of neuropathy regardless of their symptoms (7).
Previous reports in the Korean literatures have described
the lymphoma patients with the associated peripheral neuro-
pathies (8, 9). However, the mechanism in this previous report
was direct infiltration of the nerves by the lymphoma (9). In
contrast, in the current case there was no evidence of direct tu-
mor infiltration.
There are several reports that tried to relate lymphoma and
neuropathy. Schold et al. observed neuronal degeneration in
anterior horn cells and posterior spinal columns and segmen-
tal demyelination of spinal roots and brachial and lumbar plexi
from the autopsy of the patients suffered with lymphoma (10).
They suggested that these autopsy findings are due to radia-
tion therapy and opportunistic viral infection. Thomas et al.
reported the infiltration of lymphocytes in the epineurium of
sural nerve from a lymphoproliferative disorder patient (11).
They suggested the possibility that this finding is due to a
systemic effect of circulating monoclonal immunoglobulins.
Plante-Bordeneuve et al. proposed sensory neuropathies asso-
ciated with lymphoma correspond to a variant of Hodgkin’ s
disease-associated inflammatory demyelinating polyneuropa-
thy rather than to a true paraneoplastic sensory ganglionitis
(12). However, Lee et al. reported the case of a patient with
CNS lymphoma, who had severe peripheral polyneuropathy
(13). This patient had an IgM kappa monoclonal paraproteine-
mia, and his symptoms improved with the treatment of the
lymphoma and the decreased paraprotein levels, suggesting
a monoclonal immunoglobulin as a possible cause of his neuro-
pathy.
In this case, we suspected systemic causes rather than the
local infiltration of lymphoma cells or compression by tumor
Fig. 3. Sural nerve biopsy (modified Gomori trichrome stain, ×100).
The sural nerve biopsy shows several myelin digestion chambers
(arrow), suggesting axonal degeneration.
Fig. 4. Sural nerve biopsy (EM findings, ×7,000). The sural nerve
shows loss of small and large myelinated fibers and degenerating
axons with myelin ovoids (arrow), suggesting axonal neuropathy.Lymphoma Associated with Sensory Neuropathy 133
mass as an explanation for the sensory loss because the patient
had symmetric pure sensory polyneuropathy. Cryoglobulin-
emia and paraneoplastic antibody-mediated nerve damage are
likely systemic pathogenic mechanisms of polyneuropathy
(14). Despite negative findings on paraneoplastic antibody
and paraprotein tests in this patient, we could not rule out
the possibility of a systemic cause because there may be other
paraproteins that cannot be measured by standard serum elec-
trophoresis, and there may be other paraneoplastic antibodies
that we could not measure.
In this case, we suspect that an antibody against some anti-
gen expressed by primary sensory neurons may induce axon-
al degeneration after passing through weak points in the blood
brain barrier near spinal nerve roots or dorsal root ganglia. In
this case, evoked sensory nerve action potentials are diffusely
absent. These findings support the possibility of ganglion-
opathies. And the reason this patient had sensory deficits
rather than motor deficits is that this antibody chiefly affect-
ed dorsal root ganglion neurons. However, the ganglionopa-
thy of paraneoplastic syndrome may rarely occur after lym-
phocyte infiltration of the dorsal root ganglia (15).
So, further evaluation will be necessary to clarify the patho-
genic causes of this case by following up whether his symp-
toms change as lymphoma treatment progress.
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